Abstract
M gene reassortment in H9N2 influenza virus promotes early infection and
supplemented with 10% fetal bovine serum (FBS, Gibco), 100 units/ml of penicillin,
150
and 100 μg/ml of streptomycin at 37 °C in 5% CO 2 atmosphere. 95 °C for 10 min, followed by 40 cycles of 95 °C for 15 s and 60 °C for 1 min.
179
Expression values of each gene, relative to β-actin, were calculated using the 2 infiltration of inflammatory cells, and sloughing of mucous epithelial lining (Fig. 6B ).
336
The kidneys from rCK1023:M-BJ/94 virus infected chickens appeared normal (Fig.   337 6C). However, renal congestion was evident from rCK1023:M-G1 virus infected 338 chickens (Fig. 6D) from the lungs of all infected chickens at both 3 and 5 dpi (Fig. 7B, left) . We sought to identify critical amino acid residues represented in the M1 and M2
362
proteins derived from prevalent G1-like M genes that could explain the increased 363 severity and early onset of H9N2 virus production in chickens. In the M phylogenetic 364 tree (Fig. 1A) , the prevalent M genes circulating in chickens since 2010 are mostly from the major group of G1-like lineage, while outside the major group, the M genes 366 are mainly from the earlier period. We compared the amino acid sequences of M1 and
367
M2 proteins between the major group and non-major group of chicken-origin M genes 368 within the G1-like lineage (Fig. 1A) . The alignment identified five amino acid 369 residues highly represented in the major group of G1-like lineage: M1-37A, M1-95K,
370
M1-224N, M1-242N and M2-21G (Table 1) ; these residues were also present in the 
375
We further investigated the dynamic prevalence of the five amino acid residues in 376 the G1-like M genes of chicken H9N2 viruses in China. As shown in Fig. 8 and Table   377 1, all five residues first emerged in 
